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VSDFHGHVLJQHGLQWKHVHUYLFHRILQGXVWU\0DQ\DQDO\WLFDOWHFKQLTXHVKDYHEHHQGHYHORSHGDQGDSSOLHGWRLGHQWLI\WKH
SLJPHQWVRUSDLQWLQJPDWHULDOVXVHGLQDQFLHQWSRO\FKURPH>@
7KHREMHFWLYHRIWKLVZRUNZDVWRVWXG\WKHYDULRXVFRORXUVRQWKHIDoDGHVODQWHUQVDQGGRPHRIWKH5R\DO2UGQDQFH
)DFWRU\RI6HYLOOHGXULQJGLIIHUHQWSHULRGVRIKLVWRU\5HVWRUDWLRQRI WKHIDoDGHRI WKH5R\DO2UGQDQFH)DFWRU\RI
6HYLOOHZLOOIRFXVRQUHFRYHULQJPXFKRIWKLVRUQDPHQWDWLRQ
History and location of the paintings analysed in the Alcázar. 
7KH5R\DO2UGQDQFH)DFWRU\ZDVEXLOWLQWKHFLW\RI6HYLOOHE\PDVWHUIRXQGHU-XDQ0RUHO+RZHYHUQRQHRIWKH
RULJLQDO VWUXFWXUHV UHPDLQ ,Q  WKH IDFWRU\ ZDVPDQDJHG E\ DUWLOOHU\ RIILFHUV RI WKH 6SDQLVK$UP\ $ QHZ
LQGXVWULDOFRPSOH[EDVHGRQWKHPRGHUQPDQXIDFWXULQJRI)UHQFK&ROEHUWLVPZDVLQWURGXFHGDWWKHVDPHWLPH7KH
ROGHVWVWUXFWXUH LQ WKHIDFWRU\NQRZQDV WKH2OG)RXQGU\´ZDVFRQVWUXFWHGE\-XDQ1DYDUUR LQ7KHPRVW
LPSRUWDQWEXLOGLQJRIWKHIDFWRU\ZDVFRPPLVVLRQHGIURP-RUJH39HUERPE\.LQJ)HOLSH9LQ,QWKH
HQJLQHHU-XDQ03RUUHVDGGHGWKHEXLOGLQJNQRZQDV7KH&DWKHGUDO´ZKLFKZDVEDVHGRQWKHRULJLQDOPRGXODU
V\VWHPRI9HUERRPDQG6DOD3RUUHV¶VZRUNZDVFRQWLQXHGLQE\WKH6ZLVVHQJLQHHU-HDQ0DULW]7KH5R\DO
2UGQDQFH)DFWRU\ZDVXVHGXQWLO
0DWHULDOV
2YHUODSSLQJOD\HUVRIFRORXUVLQGLIIHUHQWVHFWLRQVRIWKHEXLOGLQJKDYHEHHQVWXGLHGLQWKHKLVWRULFDOFRQWH[WRIWKH
PRQXPHQW3ODQLPHWULFVWXGLHVZHUHFRQGXFWHGDQGDQKLVWRULFDOVWXG\EDVHGRQWKHDQDO\VLVRIELEOLRJUDSKLFVRXUFHV
LFRQRJUDSK\SKRWRJUDSK\PRGHOVHWFZDVSHUIRUPHG6HYHUDOVPDOOVDPSOHVZHUHWDNHQIRUWKHODERUDWRU\VWXG\
7HFKQLTXHV
7KHFKURPDWLFFKDUDFWHUL]DWLRQZDVGHWHUPLQHG in situXVLQJDSRUWDEOHVSHFWURPHWHU$[HQRQODPSSURGXFLQJ
DSSUR[LPDWHO\QRUPDOL]HG'OLJKWZDVXVHGIRUWKHFRORXUPHDVXUHPHQWV7KHWULVWLPXOXVYDOXHVRIWKHH[DPLQHG
VXUIDFHVZHUHPHDVXUHGLQ&,(FRRUGLQDWHV/DE7KH/DEVSDFHKDVEHHQGHILQHGE\WKH,QWHUQDWLRQDO
&RPPLVVLRQRQ,OOXPLQDWLRQ&,(DVDXQLIRUPFRORXUVSDFH&URVVVHFWLRQVRIWKHVDPSOHVZHUHSUHSDUHGEDVHGRQ
WKHPHWKRGVRI.KDQGHNDU>@7KHFURVVVHFWLRQVZHUHH[DPLQHGXVLQJRSWLFDOPLFURVFRS\1LNRQ+237,+27
'LIIHUHQWDQDO\WLFDOWHFKQLTXHVZHUHHPSOR\HGWRVWXG\WKHVHTXHQFHRIWKHOD\HUV7KHFURVVVHFWLRQVZHUHH[DPLQHG
XVLQJD+,7$&+,6VFDQQLQJHOHFWURQPLFURVFRSH6(0(OHPHQWDOFKHPLFDODQDO\VHVRIWKHFURVVVHFWLRQV
ZHUHSHUIRUPHGXVLQJD/LQN,6,6HQHUJ\GLVSHUVLYH;UD\(';DQDO\VHUFRXSOHGZLWKWKH6(0;UD\GLIIUDFWLRQ
;5' SDWWHUQV ZHUH FROOHFWHG XVLQJ D 3DQDO\WLFDO GLIIUDFWRPHWHU ;C3HUW 3UR 03' 6LPXOWDQHRXV 7*'7$
PHDVXUHPHQWV67'47$,QVWUXPHQWVZHUHDOVRSHUIRUPHG
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5HVXOWVDQGGLVFXVVLRQV
7KH&,(FRRUGLQDWHVRIWKHVXUIDFHFRORXUVDQGWKH0XQVHOOFRORXUVGHWHUPLQHGLQWKHGRPHDUHLQFOXGHGLQ7DEOH
7KH/YDOXHVDUHWKHKLJKHVWLQOD\HUVDQG7KHVHOD\HUVZHUHGHSRVLWHGRQWZRZKLWHOD\HUVWKDWORVWVRPH
RIWKHLULQWHQVLW\ZLWKWLPH/D\HUFRQWDLQVDUHGGLVKRUDQJHFRORXUDQGDSLQNFRORXU7KHODWWHUKDVDJUHDWHU/
YDOXHGXHWRLWVSRVLWLRQRQWKHZKLWHOD\HUDQGWKHHIIHFWVRIDJHLQJ6LPLODUUHVXOWVZHUHREWDLQHGIRUOD\HUVDQG
7KHORVVRIFRORXULQVRPH]RQHVRIOD\HUGRHVQRWUHVXOWLQODUJHGLIIHUHQFHVEHWZHHQWKHWZRFRORXUV7KHD
YDOXHRILQGLFDWHVUHGDQGWKHEYDOXHVRIDQGLQGLFDWH\HOORZ/D\HUVDQGKDYHLPSRUWDQWGLIIHUHQFHV
7KHDYDOXHIRUOD\HULQGLFDWHVPRUHJUHHQOHVVUHGWKDQOD\HU7KHEYDOXHVIRUOD\HULQGLFDWHPRUH\HOORZ
OHVVEOXHWKDQOD\HU
&RQYHQWLRQDORSWLFDOPLFURVFRS\ZDVXWLOL]HGWRH[DPLQHWKHFURVVVHFWLRQVRIWKHSDLQWVIRXQGLQWKHZDOOSDLQWLQJV
RIWKHPRQXPHQW$VHOHFWLRQRIPLFURJUDSKVRIWKHFURVVVHFWLRQVLVVKRZQLQ)LJXUH
6DPSOH&KDVD\HOORZFRORXURQWKHVXUIDFHIROORZHGE\ZKLWH7KH(';DQDO\VLVRIWKH\HOORZOD\HULQGLFDWHG
WKHSUHVHQFHRI&DLQWKHIRUPRIFDOFLWHDQGDVPDOODPRXQWRI6LDQG$O7KHSUHVHQFHRILURQVXJJHVWVWKDWWKH\HOORZ
FRORXUZDVREWDLQHGXVLQJLURQR[LGH7KHOD\HURIZKLWHFRORXULVFRPSULVHGRIFDOFLWH%RWKOD\HUVFRQWDLQOLPH7KH
H[WHUQDOOD\HURIVDPSOH&%KDVDQRFKUHFRORXU7KHFKHPLFDODQDO\VLVRIWKLVOD\HUVKRZHGWKHSUHVHQFHRI&D
DQG6LQWKHIRUPRIJ\SVXP(QYLURQPHQWDOFRQWDPLQDWLRQPD\DOVREHUHVSRQVLEOHIRUWKHRFKUHFRORXU7KHZKLWH
OD\HURIWKLVVDPSOHLVFRPSULVHGRIFDOFLWHZLWKOLPH
6DPSOHV&&DQG&'KDYHWZRFDOFLWHOD\HUV6DPSOHV&)DQGDUHFRPSULVHGSULPDULO\RI&DEXW
FRQWDLQQRGXOHVPDGHRITXDUW]6LDQG2DQGIHOGVSDUVDQGPLFD6L$O)HDQG.$OLPHPRUWDUDQGDQLQHUW
PDWHULDOFRQWDLQLQJTXDUW]IHOGVSDUVDQGPLFDDUHSUHVHQW7KHVXUIDFHOD\HURIWKHVHVDPSOHVFRQWDLQVFDOFLWH6DPSOH
&KDVDUHGGLVKFRORXUFRQWDLQLQJ&DDQG)H;5'ZDVXVHGWRFKDUDFWHUL]HWKHPLQHUDOVSUHVHQWLQWKHGLIIHUHQW
OD\HUV RI WKH ZDOO SDLQWLQJV DQG WKH VHPLTXDQWLWDWLYH DQDO\VHV DUH VKRZQ LQ 7DEOH  >@ &DOFLWH DQG RUJDQLF
FRPSRXQGV DUH SUHVHQW LQ DOO VDPSOHV SULPDULO\ VDPSOH &% DQG WKH ZKLOH FRORXU RI VDPSOH & GXH WR
HQYLURQPHQWDOFRQWDPLQDWLRQ
7KHSURSRVHGFKDQJHVLQWKHFRORXURIWKHIDoDGHDQGGRPHRYHUWLPHDUHVKRZQLQ)LJXUHVDQG
7DEOH/DEDQG1&6FRORXUVRIWKHGRPH
/D\HU &RORXU / D E 1&6FRORXU
 SLQN    6<5
 UHGRUDQJH    6<5
 OLJKW\HOORZ    6<5
 OLJKWRFKUH\HOORZ    6<5
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
7DEOH4XDQWLWDWLYHHVWLPDWLRQRIWKHPLQHUDOSKDVHFRQWHQWLQWKHVWXGLHGVDPSOHVXVLQJ;5''7$7*)7,56(0DQG(';
&RQFOXVLRQV
7KLVUHVHDUFKZRUNVKRZVWKDWWKH5R\DO2UGQDQFH)DFWRU\RI6HYLOOHKDVDUHGDQG\HOORZFRORXUSDOHWWHRQLWV
IDoDGH7KHVHFRORXUVDUHFKDUDFWHULVWLFRIWKHFLW\RI6HYLOOH
6FLHQWLILFDQDO\VLVDOORZVFKDUDFWHUL]DWLRQRIWKHFKURPDWLFWUHDWPHQWVRYHUWLPH7KHPDLQVWUXFWXUDOHOHPHQWV
FRUQLFHVDQGSLODVWHUVZHUHLQLWLDOO\SDLQWHGZLWKUHGDQGZKLWHFRORXUVUHLQIRUFLQJWKHDUFKLWHFWXUDOFRPSRVLWLRQRI
WKHIDoDGH/DWHUWKHZDOOVZHUHSDLQWHG\HOORZZKLOHWKHVWUXFWXUDOHOHPHQWVFRUQLFHVDQGSLODVWHUVUHPDLQHGUHG
'XULQJWKHWKLUGVWDJHWKHFRUQLFHVDQGSLODVWHUVZHUHSDLQWHGZKLWHDQG\HOORZDQGWKHVHFRORXUVKDYHVXUYLYHGXQWLO
WKH SUHVHQW GD\ 3LJPHQWHG OLPH LURQ R[LGHV DQG FOD\ PLQHUDOV DUH SUHVHQW *\SVXP IURP HQYLURQPHQWDO
FRQWDPLQDWLRQZDVDOVRGHWHFWHG
$FNQRZOHGJHPHQWV
7KHDXWKRUVDFNQRZOHGJHILQDQFLDO VXSSRUW IURPWKH6SDQLVK&RPLVLyQ,QWHUPLQLVWHULDOGH&LHQFLD\7HFQRORJtD
&,&<7XQGHUSURMHFWV%,$DQG%,$5DQGWKH-XQWDGH$QGDOXFtD7(37KHDXWKRUV
DOVRWKDQN5XWK+HUUHUDV0DUtD5HTXHQD-XDQ0DQXHO0DUURTXtQDQG-XDQ5DPyQ/DUDIRUWKHLUFRQWULEXWLRQV
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)LJXUH+\SRWKHVL]HGFRORXURIWKHIDoDGHIURPLWVFRQVWUXFWLRQWRWKHSUHVHQWGD\DVWDWHEDVHZKLWHFRORXUSLODVWHUUHGRFKUHFRUQLFH
UHGRFKUHEVWDWHEDVH\HOORZFRORXUSLODVWHUZKLWHFRUQLFHZKLWHFVWDWHEDVH\HOORZFRORXUSLODVWHUUHGRFKUHFRUQLFHUHG
RFKUHGVWDWHEDVH\HOORZFRORXUSLODVWHUZKLWHFRUQLFHZKLWH
6DPSOH &D&2 2UJDQLFFRPSRQHQW 4XDUW] )HOGVSDUV *\SVXP
&ZKLWH     
&FRORXU     
&%     
&&     
&'     
&)     
&     
&     
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)LJXUH+\SRWKHVL]HGFRORXURIWKHIDoDGHIURPLWVFRQVWUXFWLRQWRWKHSUHVHQWGD\DVWDWHEDVHZKLWHFRORXUIHQFHUHGRFKUHEVWDWH
EDVHUHGRFKUHIHQFHZKLWHFVWDWHEDVHOLJKWRFKUH\HOORZIHQFHZKLWHGVWDWHEDVHOLJKWRFKUH\HOORZIHQFHUHGRFKUHH
VWDWHEDVHOLJKWRFKUH\HOORZIHQFHZKLWH&RORXUVRIWKHGRPHIDoDGH1RUWK1RUWKHDVW6RXWK6RXWKZHVW(DVW6RXWKHDVW
:HVW1RUWKHDVW
5HIHUHQFHV
>@'XUDQ$3HUH]5RGULJXH]-/-LPHQH]GH+DUR0&)UDQTXHOR0/5REDGRU0'$QDO\WLFDOVWXG\RI5RPDQDQG$UDELFZDOO
SDLQWLQJV LQ WKH3DWLR GH%DQGHUDV RI5HDOHV$OFD]DUHV3DODFHXVLQJQRGHVWUXFWLYH;5';5)DQG FRPSOHPHQWDU\ WHFKQLTXHV -RXUQDO RI
$UFKHRORJLFDO6FLHQFH
>@3HUH]5RGULJXH]-/-LPHQH]GH+DUR0&6LJXHQ]D%0DUWLQH]%ODQHV-0*UHHQSLJPHQWVRI5RPDQPXUDOSDLQWLQJVIURP
6HYLOOH$OFD]DU$SSOLHG&OD\6FLHQFH
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